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- Set the temperature and time for the oven 

- and anneal the sample 

ANNEALER. B. TEMPERATURE - ANNEALER . TEMPS (WORKING . SAMPLE) 
ANNEALER . B . TIME = ANNEALER. TIMES (WORKING. SAMPLE) 

ANNEALER . B . TIMED . RUN 
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Hitchhiker Interface Requirements 
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Hitchiker Av ionics Interface Requirements 
Summary 


RiWftl Commands (+28 V') 
bus A/B select 
ovai enable 
processor restart 
system halt 

Serial Command 
NONE 

Asvncronous Uplink (RD1 

1200 baud (1 start, 8 data, no parity, 1 stop ) 
customer message * basic functions 
operating system commands 
experiment commands 

volume 

TBD Bytes/Hour 

mission elapsed time (asyncronous or syncronous) 

Asvncronou s Downlink (SD) 

1200 baud (1 start, 8 data, no parity, 1 stop ) 
customer data - basic content 
operating system status 
experiment status 

volume 

TBD Bytes/Hour 

Medium Rate Downlink 
NONE 


PCM Telemetry 
NONE 


Analog Data 

Experiment Total Current 

Temperature Data 

SEA Baseplate 
GAS Structure 
GAS Heatsink 


IRIG-B MET 
None 




Hitchiker Avionics Interface Requ irements 
Telemetry Format 
1 Second Frame 


Mnemonic Description Type L ?P Rang? 


SYNC 

sync 

byte 

8 


SYNC 

sync 

byte 

8 


SYNC 

sync 

byte 

8 


ID 

frame identification 

byte 

8 


SEC 

sec 

byte 

8 

0-59 

MIN 

min 

byte 

8 

0-59 

HOUR 

hour 

byte 

8 

0-11 

UDAY 

l's day 

byte 

8 

0-9 

TDAY 

10's day 

byte 

8 

0-3 


Manufacturing Control 




SLINE 

schedule line number 

byte 

8 

0-255 

EXPID 

experiment id 

byte 

8 

0-255 

EUNE 

experiment line number 

byte 

8 

0-255 

SAMP 

sample number 

byte 

8 

0-255 


Manufacturing Process 





pyrometer output 

intg 

16 



sample temp 

real 

16 



lamp intensity 

real 

16 



lamp current 

real 

16 



lamp voltage 

real 

16 



Manufacturing Data 





characterization output 1 

real 

16 



characterization output 2 

real 

16 



characterization output 3 

real 

16 



characterization output 4 

real 

16 



Robot Status 





Z position 

intg 

16 



Theta position 

intg 

16 



Radial position 

intg 

16 



Gripper position 

intg 

16 



Radial force 

real 

16 



Gripper force 

real 

16 



Total Bytes 


Hitchiker Av ionics Interface Requirements 
Telemetry Format 
1 Minute Frame 


Mnemonic Description Type Lea — Range 


SYNC 

sync 

byte 

8 


SYNC 

sync 

byte 

8 


SYNC 

sync 

byte 

8 


ID 

firame idennf cation 

byte 

8 



Manufacturing Calibration 





pyrometer calibration 

intg 

16 



pyrometer calibration 

intg 

16 



pyrometer calibration 

intg 

16 



pyrometer calibration 

intg 

16 



Operating System 




OPSTAT 

processor status 

byte 

16 


OSSTAT 

software status 

byte 

16 



Robot Controller 




CPSTAT 

processor status 

byte 

16 


CSSTAT 

software status 

byte 

16 



Current Monitors 




ZMIMON 

Z motor 

real 

8 

0-tbd amp 

TMIMON 

Theta motor 

real 

8 

0-tbd 

RMIMON 

Radial motor 

real 

8 

O-tbd 

GMIMON 

Gripper motor 

real 

8 

0-tbd 

CPU1IMON 

processor 1 

real 

8 

0-1 

CPU2IMON 

processor 2 

real 

8 

0-1 


Temperature Monitors - Support Electronics Assembly 


PWRTMP 

power distribution 

real 

8 

-20 +60°C 

CPU1TMP 

processor 1 

real 

8 

-20+60 

CPU2TMP 

processor 2 

real 

8 

-20+60 


Temperature Monitors - Get Away Special Container 


BPTMP 

baseplate 

real 

8 

-20+60 

RADTMP 

radiator 

real 

8 

-20 +60 

OV1TMP 

lamp 1 

real 

8 

-20+60 

OV2TMP 

lamp 2 

real 

8 

-20+60 

ROBTMP 

robot 

real 

8 

-20+60 


Total Bytes 



Mnemonic 

SYNC 

SYNC 

SYNC 

ID 


OPSTAT 

OSSTAT 


CPSTAT 

CSSTAT 


Hitchiker Avionics Interface Requirements 
Telemetry Format 
Alternate 1 Second Frame 


Description 


Type Leo Ranee 


sync 

byte 

8 

sync 

byte 

8 

sync 

byte 

8 

frame identifeation 

byte 

8 

Operating System 

processor status 

byte 

lb 

software status 

byte 

16 

Robot Controller 

processor status 

byte 

16 

software status 

byte 

16 

Data Field 

byte 

16 


Total Bytes 




Hitchiker Avionics Interface Requirements 
Asynchronous Command RD 
Customer Message 


RoMPS payload command blocks will require one or more customer message packets. 

Embedded within the HH specified customer message format will be a customer 
specified, generated and on-orbit processed command block protocol. 


Contents of customer data in customer messages: 
customer protocol bytes 

ASCII Strings (high level experiment language) or Binary Data (processor load) 
terminator 


PRELIMINARY 


User Interface Examples: 

The schedule might look like this 
DAY GMT EXP 

1 1300 01 

1 1320 02 

1 1900 05 

2 2000 04 

The contents of Experiment 01 might look like this: 

WHILE 

N>10 .and. N<=20 
DO 

MOVE.SAMPLE.N.OVEN 

PROCESS.N.OVEN.NORMAL 

END 

ENDWHILE 

However, for engineering purposes the language supports the following: 
MO VE. AXIS name.position 
STEP, axis.dir.distance.rate 



original page is 
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Robot Axis Control Concepts 
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Typical Robot Axis Mechanism 
















Interru pt - Modules 

Serial Port I 
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— SCL Scenario Script 

— Function Defines processing scenario for doprocessing 

— script. 

script experiment_scenario 


run = 1 

gSample[run] = 1 

gRack[run] = 1 

gRack_Index[run] = 1 

gTemperature 1 [run] = 410 

gTimel[run] = 90 

gTemperature2[run] = 410 

gTime2[run] = 90 

run = 2 

gSample[run] = 2 

gRack[run] = 1 

gRack_Index[run] = 2 

gTemperaturel[run] = 410 

gTimelfrun] = 90 

gTemperature2 [r un ] = 410 

gTime2[run] = 90 


• • • 


• • • 


gSample[run] = 144 

gRack[run] = 6 

gRack_Index[run] = 8 

gTemperature 1 [run ] = 200 

gTimel[run] = 30 

gTemperatur e2 [run] = 200 

gTime2[run] = 30 


end experiment_scenario 


1 


Spacecraft Command Language 



Interface and Control Systems Inc. 



Spacecraft Command Language 



Interface and Control Systems Inc. 





Spacecraft Command Language 




RoMPS EasyLab Command &Variable 
Summary for Rack Stations 


W> 

o 

c ~ 

-c o 
o x> 

D o 

H * 

. 

^ o 

VN 

0T5 

CX JD ^ 

si.s 

o £ 

rt t> 

CO p 

^ _ ~a 

•° g> 

o .t: 


-o 

<u 

c/i 

3 


<D <U 

3 •£ 

Cd 


> 


e 

pO ^ 

3 2 
J <D 
>> -o 

las 


3 

CX 
♦ ^ 

3 

cd 

e 


-T3 

C 

cd 

o 

cd 

<D 

£ 

o 

j= 


E 

o 


X 

w 

Q 

Z 

X 

u 

< 

&c 


« Si 

£ — „ 


a. 

£ 

« 

co 

D O 

a ~ 


D 

x: 


•S x 

-£ Q 
CX 'z 

£ 5 

CO HH 

u 

2 < 

v o' 


a 2 

<L> co 

3 g 

D 

-C O 
~ cd 

1-4 

a) 

$ | 
s £ 



X 



u 

u 

X 

u 

Q 

c 

as 

• 

< 

06 

« 

o 

z 

© 

H 

• 

a: 

z 

X 

fa* 

» 

• 

O 

H 

H 

< 

U 

3 

fiC 

© 

flu 


03 

s 

.2 « 

^ a 

* 5 

r> ~ 
^ © 


c M 

OJ 

a Jz 

S a 

flj 

e s 

o c 

U <*3 

pfi ^ 

a o 

2 *►» 

ca p 

W ca 

S 

c /5 e 

S <2 

o 

ft! 


p 

OS 

P 

H 

C 

OS 

P 

0- 

2 

p 

H 

ec' 

P 

P 

-< 

p 

z 

z 

<3 


00 

c 

”(3 

1) 

c 

c 

rt 


P 

2 

H 

os* 

p 

p 

< 

p 

z 

z 

< 


oo 
c 
«— » 
CO 
<L> 
J 3 



P 

H 

< 

as 

os 

Ed 

P 

< 

Ed 

Z 

Z 

< 


|2 

M C 

<- .2 

o \s 


V5 

o 

a 

a> 

c 


Cd 

<D 

C 

C 

< 

o 

JZ 


1> 

^ -o 

T3 o 
<U w • 

3 . « 

4 ? CL 

-s c e 

JD CO « 

.2 E “ 

a £ u 
>8“ 
X) ~3 

Cd *-» £5 

J C f- 
<D cd 

^ > 

V 5 o ^ 
<« 2 s 

W E CL 


Z 

Ed 

> 

O 

Ed 

> 

M 

H 

U 

os 

Ed 

P 

C 

Ed 

Z 

z 


£ 

o 

13 

o 

*-» 

a 

*o 

o 

a 


*> 5 

I* 


ed 

CO 


■8 2 
c c 
p 

S 3 « 

o. ~ 

Ou <D 

•c " 

O .S 

° o 

Q£ ♦-* 

<n ^ 

> i* 

O *-3 

S S. 


cs 

Ed 

P 

-< 

Ed 

Z 

Z 

◄3 

fid 

Ed 

a 

z 

p 

Ed 

> 

O 

s 


D 


4> 


13 

4> 

C 

c 

< 

4> 


13 8 ~ ° 

c os o § 

e txJ 3 


*o 

<u 

E 

*4— > 

c 

3 

C 

cd 


13 

a> 

c 

a 

< 

a> 


c 

3 

1-4 

*3 

<D 

6 


S cd 

cd 

c <u 

C « 


<U 

H 





z 

OS 



p 

Ed 



OS 

P 



Q 

*< 



P 

U 


p 

s 

z 

z 

Ex. 


z 

o 

o 

H 

4SJ 

• 

• 

OS 

OS 

OS* 

o 

Ed 

u 

P 

H 

P 

p 

p 

z 

< 

*< 

*< 


U 

u 

p 

H 

z 

z 

z 

S3 

z 

z 

z 

a. 

*< 

c 

< 




£ 

o> 

+— 

C/3 

>> 

C/3 


c 

o> 

£ 

©A 

3 

C 

CD 


C 

o 

CD 

£ 

o 

*-> 

3 


ON 

ON 


O 

X) 

o 

4— * 

O 

O 


c 

0 

U 

01 
< 
Cu 
00 

H— » 

CD 

-o 

a) 

3 

Wh 

C/3 

C 

o 

£ 

o 

Q 

o 


~ =fc 


o 

<D 
■»— > 

X 

O 


'Tf 

U 

oo 


OX) 

c 

oo 

00 

<U 

O 

o 


i C ^ 

o x 


<D 


Tf 

U 

00 


OX) 

c 

‘Eh 

<D 

<D 

M 

<D 

C/3 

3 


D 

£ 

a) 

r i/o 

_E 

CO 

3 

X 

<u 

w* 

o 

u> 

OX) 


o 

X 

00 

00 

<D 

O 

3 

'cu 

£ 

♦ ^ 

-a 

<D 

X 

u> 

t 

< 

J 

EL 

s 

H— » 

o 

X 


o 

> 

Uh 

<-w 

Uh 

<D 

-4— • 


CJ 

3 

>" 

3 

o 


CD 

G 

j 

CO 

o 

on 

00 

Vi 


00 

•1-1 

u 



< 


, 


1 

1 

C/5 



UJ 

1 





JS 

H— * 

O 

*c 

o 

£ 

a 

’C 

o 

IE 

C/3 

O 

*C 

O 
• ^1 

£ 

a> 

G 

o 

<D 

i 

<D 

c 

o 

<u 

o 
• 1—1 

<D 

G 

o 

a> 


a> 

CU 

cs 

0) 

cu 

G 

<D 

cu 

r— ( 

0X) 

00 

OX) 

00 

o 

OX) 

00 


O 

O 

5 


<u 

o 

CD 

”Eh 

G 
• ^ 

C/3 

b 

c/3 O 

I s 

00 


-o 

O 

c 


3 

o 

C/3 

w 

3 

<D 

£ 

<L> 

<U 

w- 

0X) 

3 


T3 

<D 

t-H 

3 

CU 

O 


£ 

o 

.l-t 


U4 

O 

£ 


<u 

T3 

O 

E 

<l> 

> 

3 

X 

-o 

<u 

c 

OX) 
• ^ 

C/3 

<u 

-o 

o 

x> 


o 

C/3 


cu £ 
g 

g / « 

(U Q £ 
0(^(0 

jqS 


(J 

3 


OX) 

c 


o 

3 

Uh 

3 

C 

3 

£ 

<D 

O 

3 

CU 

0/3 

0O 

C/3 

o 

O 

O 

V-I 

O CU 

Uh 

E "O 
O g 
<U 3 

H— > 

2 'g 
£ £ 
< £ 

£ & 

<5 Oh 

H 2 

OX) »E 

G /< 

o 
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Final Report 
SwRI Project 15-9603 
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Preliminary Specification 
SC-4 Single Board Spacecraft Computer 

Central Processor 80C186/80C187 16 Bit 

Dock Frequency 10 MHz 


Operating System 


MS-DOS and VRTX Compatible 


Onboard Memory 

RAM 512K Bytes w/EDC 

EEPROM 256K Bytes w/EDC 

UVPROM 640K Bytes w/EDC 


Hardware Vectored Interrupts 


16 User Configurable 


Timer/Event Counters 


8, Software Configurable, 120 ns 
Granularity 


Input/Output Capability 
Parallel I/O 
Analog Input 
Analog Output 
RS-422 Serial I/O 
SCSI Interface 

Software Controlled Power Switch 
Mass Storage 


Expansion 

Size 

Weight 


16 Input, 16 Output 
32 Channels, 12-bit Resolution 
4 Channels, 12-bit Resolution 
2 Channels 
1 Port 
4 Each 

24M Bytes, Read/Write Non-volatile with 
Additional Battery 

Internal Daughterboard Connector 

7.25 X 12 X 2.25 in 

3.7 Lb (Approximate) 

28v @ 5w (Approximate) 


Power 



Figure 3.2-1 SC-4 Single Board Spacecraft Computer Block Diagram 
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Acquistion forward to Telemetry Reduction 
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RoMPS SC-4 EasyLab Software Summary 







SC-4 EasyLab System Memory Map 
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RoMPS sample thruput limited by annealing time 
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step time-temperature profile 
1) preheat, 2) melt 
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